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Background: Positive spiritual coping in adolescent patients with cystic ﬁbrosis (CF) is associated with better emotional functioning, but its role in
health outcomes is unknown.
Methods: Adolescents diagnosed with CF (n = 46; M = 14.7 years) reported on their use of positive and negative spiritual coping. Measures of
nutrition status (BMIp), pulmonary function (%FEV1), and hospitalizations were obtained for a ﬁve-year follow up period. Changes in BMIp and
%FEV1 scores were estimated with hierarchical linear models; days hospitalized were modeled with negative binomial regression.
Results: Positive spiritual coping was associated with slower decline in pulmonary function, stable vs. declining nutritional status, and fewer days
hospitalized over the ﬁve-year period. Negative spiritual coping was associated with higher BMI percentile at baseline, but not with health
outcomes over time.
Conclusions: These results suggest that positive spiritual coping plays a key role in maintaining long-term health of adolescent patients with CF.
© 2014 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved.Keywords: Spiritual coping; Psychology; Long-term outcomes1. Introduction
Adolescents with chronic illness, including pulmonary
conditions such as CF and asthma, experience more emotional
and behavior problems than healthy peers [1]. In turn, these
problems are linked with lower quality of life [2], poorer
treatment adherence [3], and faster disease progression and
mortality [4]. Spiritual beliefs play a unique role as a copingAbbreviations: CF, cystic fibrosis; BMIp, Body Mass Index percentile
%FEV1, percentage of predicted forced expiratory volume in 1 s
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tlishedstrategy, because they can provide answers to existential
questions elicited by the illness (Why me? What comes after
death?) and help construct higher meaning out of the illness
experience. They can also provide additional social support
from a god-figure when other sources are not available [5], such
as during hospitalizations.
Youth with different types of chronic illness use spiritual
beliefs to cope with their condition [6] (e.g., praying to get
better, asking God to give me strength). Such “positive spiritual
coping” is associated with better emotional functioning in
youth with pulmonary and other disorders [7,8]. Not all
spiritual coping beliefs, however, are helpful [9]. Specifically,
feeling punished or abandoned by God, termed “negative
spiritual coping,” predicts more depression and anxiety among
youth with CF [7] and asthma [10] and adults with chronic
illness [11]. Importantly, spiritual coping remains a strong
predictor of emotional problems even after accounting forby Elsevier B.V. All rights reserved.
594 N. Reynolds et al. / Journal of Cystic Fibrosis 13 (2014) 593–600secular attributions [8] and other coping strategies [10].
Positive and negative spiritual coping are typically measured
as dimensional scores ranging from low to high levels. Across
studies, these two dimensions are either unrelated to each other
[8] or positively correlated [9,10,12], suggesting that some
patients utilize both positive and negative spiritual beliefs,
while others use neither or only one type of spiritual beliefs.
Among adults with medical illness, positive spiritual coping
is also associated with better health outcomes, including
improved postoperative cardiac functioning [13], lower rates
of mortality [14], and less CD4 cell count decline [15].
Conversely, negative spiritual coping predicts harmful postop-
erative cytokine elevations [12], higher CD4 cell count decline
[16], and higher inpatient mortality [17]. In pediatric patients,
only one study linked positive spiritual coping with slower
retrospective pulmonary function decline among youth with CF
[18]. However, no studies have evaluated the role of spiritual
coping in prospective health outcomes in pediatric populations.
To address this gap, this prospective study evaluated the
relationship between spiritual coping and subsequent changes
in pulmonary function, malnutrition, and hospitalizations over a
5-year period in adolescent patients with CF, a life-threatening
progressive genetic disorder with serious pulmonary and pan-
creatic complications. We hypothesized that positive spiritual
coping would be associated with better health functioning over
the 5-year period, while negative spiritual coping would be
related to faster health decline. We expected that spiritual
coping would remain a significant predictor of health outcomes
even after accounting for baseline health and secular coping.2. Methods
2.1. Participants
Participants included 46 adolescents diagnosed with CF and
their primary caregivers. Adolescents were between 12 and
18 years old at baseline (M = 14.7 years, SD = 1.9) and
included 50% males (n = 23), 87% Caucasians (n = 40), 11%
African Americans (n = 5), and 2% Hispanics (n = 1).2.2. Procedures
The study procedures were approved by the University's
Institutional Review Board. Adolescents were recruited during
outpatient medical visits at the CF clinic at a Children's Hospital
in the southeast U.S. in 2008–2009 (baseline). Inclusion criteria
included fluency in English and no known diagnosis of a
Pervasive Developmental Disorder, Mental Retardation, or
Psychosis. Parental informed consent and adolescent assent
was obtained from each family. Participants completed a packet
of questionnaires during their clinic visit or at home. Measures of
pulmonary function (%FEV1 scores), nutritional status (BMI
percentiles), hospitalizations, and medical complications were
collected from patients' records in the CF Foundation registry in
November 2013 (5-year follow up).2.3. Materials
2.3.1. Spiritual coping
Adolescents completed the Brief RCOPE [9], a self-report
measure of positive and negative spiritual coping strategies
validated in pediatric samples [6]. Positive spiritual coping
strategies include thoughts or beliefs related to seeking spiritual
support (e.g., “seeking God's help in letting go of anger”) or
thinking about a difficult situation from a spiritual perspective
(e.g., “trying to see how God might be trying to strengthen
me”). Negative spiritual coping strategies, on the other hand,
involve reframing the difficult situation in terms of spiritual
punishment or abandonment (e.g., “wondering what I did for
God to punish/abandon me”) or questioning God's power. The
7 positive and 7 negative spiritual coping items were rated on a
4-point scale (“not at all” [0] to “a great deal” [3]) and averaged
(α = .90 and .79). Thus, scores on the positive and negative
spiritual coping scales can range from 0 to 3, with higher scores
reflecting greater use of positive or negative spiritual coping.
For instance, individuals with a mean score of 0 do not use any
of the positive or negative spiritual coping strategies, whereas
those with a mean score 3 often use all the strategies.2.3.2. Secular coping
Secular cognitive coping was assessed with the Children's
Attributional Styles Questionnaire Revised [19]. Adolescents
read 24 hypothetical situations, which included 12 negative
events (e.g., “A team that you are on loses a game.”) and 12
positive events (e.g., “You make your friends happy.”). For
each event, they had to choose between two explanations for
the event, with the explanations varying across locus of control
(internal vs. external), stability (always vs. never will be
present), or globality (general vs. specific to the situation).
Explaining positive events with internal, stable, and general
causes represents positive (optimistic) attributions, whereas
explaining negative events by these causes is negative
(pessimistic). Positive and negative attributions were calculated
by summing the number of internal, stable, and general causes
chosen across the 12 positive and negative scenarios, res-
pectively (α = .53 and .52). The negative attribution scale was
then subtracted from the positive attribution scale, yielding a
single dimensional measure of optimistic attribution style.2.3.3. Pulmonary function
To assess airway obstruction, patients completed the forced
expiratory volume in 1 s (FEV1) test at every clinic visit. This
test measures the volume exhaled during the first second of a
forced expiratory maneuver started from the level of total lung
capacity, and is recorded as a percentage of the normal
predicted values for height, age, and sex (i.e., percent predicted
FEV1, %FEV1) [20]. Higher percentages reflect better pul-
monary functioning and are typically classified as normal
(N90%), mild obstruction (70–89%), moderate obstruction
(40–69%) or severe obstruction (b39%) [21]. Pulmonary
function data were collected for every clinic visit between
baseline and the end of the follow up period.
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Body mass index percentiles (BMIp) (adjusted for age and
gender) were also obtained at each clinic visit between baseline
and end of follow up. Because nutritional status significantly
affects disease progression and survival in patients with CF,
BMI percentiles are routinely used to screen for malnutrition
and nutritional failure [22].2.3.5. Hospitalizations
The number of days hospitalized was obtained from all
available records for two intervals— before baseline and during
follow up. The number of days hospitalized was divided by the
length of each period to indicate average days hospitalized per
year.2.3.6. Baseline medical complications
At baseline, we summed the number of major CF
complications (CF related diabetes, liver disease, allergic bron-
chopulmonary aspergillosis, and hemoptysis). For one year
before baseline, we also summed the percentages of positive
tests for bacterial and mycobacterial lung infections associated
with health decline in CF patients (Pseudomonas aeruginosa,
methicillin-resistant Staphylococcus aureus, Burkholderias,
and nontuberculous mycobacteria) [23].2.3.7. Demographics
Caregivers reported the family's annual income and the
child's ethnicity, gender, and age. Ethnicity was recoded as
Caucasian vs. minority.2.4. Data analysis
Descriptive statistics were examined and bivariate relation-
ships tested with correlations. Hierarchical linear models using
SAS PROC MIXED estimated the baseline levels (intercepts)
and linear changes per year (slopes) of %FEV1 and BMIp over
the follow up. Following the unconditional model (with no
predictors), the unadjusted model included positive and
negative spiritual coping as predictors of baseline levels and
yearly changes in %FEV1 and BMIp. In adjusted models,
baseline secular coping, demographic covariates (age, gender,
race, and family income), and baseline health variables (BMIp
or %FEV1, days hospitalized, major CF complications, and
bacterial infections) were added as predictors of baseline levels
and changes in %FEV1 and BMIp. To ease interpretation of
coefficients, all continuous predictors were centered at mean 0.
Dichotomous predictors were coded 0 for males and Cauca-
sians (vs. 1 for females and minorities). Days hospitalized
between baseline and follow up were modeled with negative
binomial regression. The unadjusted model included hospital-
izations before baseline and positive and negative spiritual
coping. The adjusted model included the same covariates as the
adjusted %FEV1 and BMIp models.
Table 2
Hierarchical linear models predicting change in pulmonary function (%FEV1). a
Unconditional model Unadjusted model Adjusted model
B (SE) p B (SE) p B (SE) p
Baseline %FEV1
Intercept 87.14 (3.02) b0.001 85.85 (3.13) b0.001 96.14 (3.41) b0.001
Positive spiritual coping – 2.26 (4.04) 0.575 4.31 (3.49) 0.217
Negative spiritual coping – 8.03 (6.08) 0.187 −3.44 (5.62) 0.540
Attributions – – 1.18 (0.80) 0.138
Female – – −25.41 (5.05) b0.001
Racial/ethnic minority – – 7.41 (7.29) 0.310
Age – – 0.09 (1.33) 0.947
Family income – – −0.31 (0.78) 0.697
BMIp – – 0.35 (0.11) b0.001
Days hospitalized per yr – – −0.19 (0.13) 0.129
Major complications – – 6.50 (4.07) 0.110
Bacterial infections – – −13.00 (7.70) b0.001
Change in %FEV1 per yr
Intercept −2.35 (0.48) b0.001 −2.45 (0.46) b0.001 −2.72 (0.70) b0.001
Positive spiritual coping – 1.65 (0.62) 0.008 1.81 (0.72) 0.012
Negative spiritual coping – −0.37 (1.00) 0.711 −1.05 (1.18) 0.372
Attributions – – −0.15 (0.18) 0.394
Female – – −0.10 (1.02) 0.925
Racial/ethnic minority – – 2.56 (1.45) 0.079
Age – – −0.20 (0.26) 0.455
Family income – – 0.09 (0.16) 0.586
BMIp at baseline – – 0.00 (0.02) 0.961
Days hospitalized per yr – – 0.01 (0.02) 0.629
Major complications – – 0.53 (0.80) 0.506
Bacterial infections – – −3.50 (1.64) 0.033
a All continuous predictors, except for time in follow up, were centered at zero (mean = 0). All predictors were measured at or before baseline. Significant results
are in bold.
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Fig. 1. In pediatric patients with CF, positive spiritual coping (High) is
associated with slower decline in pulmonary function (a) and stable nutritiona
status (b) over a 5-year period. Not using positive spiritual coping (No) predicts
steeper decline from mild to moderate pulmonary obstruction (a) and initially
higher but declining nutritional status (b).
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Patients were followed for up to 5.25 years (M = 4.52,
SD = 1.23), 71 clinic visits (M = 28, SD = 17) and 37
hospitalizations (M = 9, SD = 10). Data on hospitalizations
before baseline were available for an average of 1.67 years
(SD = .35) and included up to 25 hospitalizations (M = 3,
SD = 5). Descriptives and correlations of all variables are
presented in Table 1. Positive and negative spiritual coping and
attributions were unrelated to one another. Positive spiritual
coping was associated with younger age at baseline and better
pulmonary function at last follow up. Negative spiritual coping
was related to higher BMIp at baseline. Optimistic attributions
were associated with fewer days hospitalized before baseline.
The unconditional model for %FEV1 indicated an average
decline of 2.35 points each year (p b 0.001) (Table 2). In both
unadjusted and adjusted models, positive spiritual coping
predicted slower decline in %FEV1 scores. Estimated %FEV1
declined from 82% to only 78% for patients reporting the
highest level of positive spiritual coping (Fig. 1a), compared to
estimated decline from 82% to 51% for patients not using
positive spiritual coping. Negative spiritual coping and
attributions were not related to changes in %FEV1 scores,
and neither attributions nor spiritual coping predicted baseline
%FEV1. Female sex, lower BMIp, and more bacterial lung
infections were associated with lower %FEV1 scores atl
Table 3
Hierarchical linear models predicting change in BMI percentile (BMIp). a
Unconditional model Unadjusted model Adjusted model
B (SE) p B (SE) p B (SE) p
Baseline BMIp
Intercept 49.46 (3.93) b0.001 47.19 (3.80) b0.001 36.59 (4.74) b0.001
Positive spiritual coping – −3.60 (4.85) 0.462 −12.03 (4.87) 0.014
Negative spiritual coping – 21.84 (7.33) 0.003 18.72 (7.15) 0.009
Attributions – – −0.35 (1.09) 0.751
Female – – 19.10 (7.37) 0.010
Racial/ethnic minority – – 8.02 (9.84) 0.415
Age – – −2.30 (1.79) 0.197
Family income – – 1.27 (1.04) 0.221
%FEV1 at baseline – – 0.45 (0.17) 0.008
Days hospitalized per yr – – −0.11 (0.17) 0.537
Major complications – – −13.97 (5.11) 0.006
Bacterial infections – – −11.00 (11.59) 0.339
Change in BMIp per yr
Intercept −1.98 (0.88) 0.031 −2.14 (0.80) 0.011 −1.99 (1.13) 0.089
Positive spiritual coping – 3.93 (1.11) b0.001 2.63 (1.19) 0.027
Negative spiritual coping – −1.61 (1.78) 0.366 0.12 (1.86) 0.948
Attributions – – 0.32 (0.29) 0.272
Female – – −1.07 (1.70) 0.528
Racial/ethnic minority – – 2.70 (2.32) 0.245
Age – – −0.94 (0.43) 0.029
Family income – – 0.17 (0.25) 0.499
%FEV1 at baseline – – 0.01 (0.04) 0.829
Days hospitalized per yr – – 0.02 (0.04) 0.965
Major complications – – 1.64 (1.19) 0.167
Bacterial infections – – 1.08 (2.76) 0.697
a All continuous predictors, except for time in follow up, were centered at zero (mean = 0). All predictors were measured at or before baseline. Significant results
are in bold.
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in pulmonary function.
Overall, BMIp declined by about 2 percentile points each
year (p = 0.031) (Table 3). Positive spiritual coping predicted
slower decline of BMIp over time in both unadjusted and
adjusted models; in the adjusted model it was also associated
with lower baseline BMIp. Estimated BMIp for patients using
high levels of positive spiritual coping increased slightly from
41st to 44th BMI percentile, compared to decline from 77th toTable 4
Negative binomial regressions predicting days hospitalized per year during the 5-ye
Unadjusted model
IRR 95% CI
Days hospitalized before baseline 1.03 1.01–1.05
Positive spiritual coping 0.54 0.32–0.92
Negative spiritual coping 0.52 0.23–1.19
Attributions –
Female –
Racial/ethnic minority –
Age –
Family income –
%FEV1 –
BMIp
Major complications –
Bacterial infections –
a All continuous predictors were centered at zero (mean = 0). All predictors were
interval. Significant results are in bold.41st BMI percentile for patients not using positive spiritual
coping (Fig. 1b). Negative spiritual coping was associated with
higher baseline BMIp but unrelated to changes in BMIp over
time. Female sex, better pulmonary function, and fewer major
complications were related to higher baseline BMIp, and older
age predicted faster BMIp decline.
To explore the associations between negative and positive
spiritual coping and baseline BMIp, we used ANOVAs to
compare spiritual coping across underweight (b15th BMIp),ar follow up period. a
Adjusted model
p IRR 95% CI p
b0.001 1.03 1.01–1.05 0.046
0.022 0.30 0.15–0.60 b0.001
0.122 1.25 0.49–3.17 0.642
1.09 0.92–1.28 0.315
3.25 1.01–10.53 0.049
0.28 0.09–0.92 0.037
0.85 0.68–1.07 0.170
0.99 0.88–1.11 0.886
0.99 0.97–1.01 0.374
0.98 0.96–0.99 0.041
0.70 0.35–1.41 0.316
0.64 0.18–2.33 0.498
measured at or before baseline. IRR — incidence rate ratio. CI — confidence
598 N. Reynolds et al. / Journal of Cystic Fibrosis 13 (2014) 593–600normal (16th–84th BMIp), and overweight (N85th BMIp)
groups of patients. Significant differences in negative spiritual
coping emerged between overweight vs. non-overweight
patients (M = 1.31 for overweight vs. 0.24 for underweight
and 0.39 for normal BMIp; F (2, 41) = 11.80, p b 0.001). The
three groups did not differ on positive spiritual coping, even
after adjusting for all covariates (p = 0.297).
Negative binomial regressions revealed that positive spiri-
tual coping predicted fewer days of hospitalization in both
unadjusted and adjusted models (Table 4). The incidence rate
ratios indicated that one unit increase in positive spiritual
coping was associated with 46% (unadjusted) to 70% (adjusted)
reduction in the number of days hospitalized during the 5-year
follow up. Estimates from the adjusted model indicated that, at
average levels of all other covariates, patients who did not use
positive spiritual coping spent 125 days hospitalized each year
during follow up, compared to only 3 days a year among
patients using the highest level of positive spiritual coping.
Fewer hospitalizations were also predicted by male sex, racial/
ethnic minority status, and higher baseline BMIp.
4. Discussion
This study identified positive spiritual coping as a key
predictor of five-year health outcomes in adolescents with CF.
Positive spiritual coping was protective against declines in
pulmonary function and nutritional status, and predicted fewer
hospitalizations over time. Specifically, patients who did not
use positive spiritual coping experienced decline from mild to
moderate pulmonary obstruction (from 82% to 51% of
predicted FEV1) compared to a slower decline within the
mild range (from 82% to 78%) among those using the highest
level of positive spiritual coping. Patients who did not use
positive spiritual coping also spent an estimated 122 more days
hospitalized each year than those using high levels of positive
spiritual coping. High use of positive spiritual coping was also
associated with stable nutritional status (from 41st to 44th
BMI percentile) compared to a decline from initially higher
BMI (from 77th to 41st percentile) among those not using
positive spiritual coping. These effects of positive spiritual
coping were present even after adjusting for a number of
demographic variables, secular coping, and baseline health
indicators, including major CF complications, bacterial infec-
tions, and hospitalizations.
The health outcomes assessed in this study, pulmonary
function, nutritional status, and hospitalizations, are key
predictors of mortality in patients with CF [20,24,25]. Based
on estimates from those studies, the health declines observed in
our patients who did not use positive spiritual coping vs. those
who used high levels of such coping translate into a 2–3 fold
increase in mortality risk. These estimates are comparable to the
effects of spiritual coping on mortality in older adults [14,17]
and are consistent with the role of spiritual coping in health
outcomes of multiple adult patient groups [11–13,15,16]. This
study represents an important extension of this work to a
pediatric population, demonstrating the importance of spiritual
coping for long-term health outcomes in adolescents with CF.Consistent with pediatric studies examining mental health
outcomes [10], our results showed that spiritual coping
predicts physical health even after controlling for secular
coping [19]. This suggests that positive spiritual coping
provides a unique cognitive framework and resources to deal
with the challenges of having a progressive chronic illness,
than secular cognitions, such as optimistic attributions.
However, the mechanisms through which spiritual coping
affects health are not yet well understood. It may be that
positive spiritual coping helps maintain pulmonary function
and stable weight and prevent hospitalizations in youth with
CF through spiritually-related positive emotions (e.g., hope-
fulness, sense of peace) that facilitate treatment adherence [3]
and healthy immunological response [26]. Positive spiritual
coping also is associated with less depression and anxiety in
youth with CF and other pulmonary disorders [7,8], which are
linked with higher treatment adherence among youth with CF
[3]. Treatment adherence is one of the most important factors
in slowing disease progression [27] but declines considerably
during adolescence [28]. Thus, positive spiritual coping may
be an important factor in maintaining emotional well-being
and treatment adherence during the critical adolescent period,
helping to preserve health and extend longevity in patients
with CF. Positive spiritual coping may also reduce stress and
ensuing physiological responses to stress (e.g., higher cortisol
levels [15]; lower antibody levels [26]) that could compromise
patients' health and accelerate disease progression (e.g., via
pulmonary infections and exacerbations). Another factor that
may help explain the link between positive spiritual coping
and physical health is social support [5]. For instance, positive
spiritual coping may lead to greater involvement in religious
social activities (e.g., prayer meetings, church youth groups)
that serve as important sources of support and protection
against depression and stress that may affect treatment
adherence and health. More research is needed to identify
the psychological, social, and physiological pathways linking
spiritual coping with physical health.
Interestingly, negative spiritual coping and low positive
spiritual coping were related to higher baseline BMIp; these
results were primarily due to overweight patients reporting
higher levels of negative spiritual coping. Since having a
chronic illness and being overweight put youth at risk for peer
victimization and depression [29], adolescents with CF
who are overweight may feel doubly burdened and experience
more spiritual distress, as well as less positive spiritual
beliefs.
Poorer baseline pulmonary function and more hospitaliza-
tions in female patients are consistent with prior research [25]
and may be related to hormonal differences. Specifically,
estrogen has been linked to a form of bacterium that is difficult
to clear from the lungs and treat with antibiotics [30], thereby
exacerbating lung damage. More bacterial infections also
predicted worsening pulmonary function over time, and more
CF complications were associated with poorer baseline
nutritional status. Results also indicated that older youth had
faster nutritional decline, which is consistent with age as a
predictor of disease progression and mortality [24]. Finally,
599N. Reynolds et al. / Journal of Cystic Fibrosis 13 (2014) 593–600racial/ethnic minority patients had fewer hospitalizations per
year, perhaps a function of genetic differences in disease
expression.
5. Clinical implications
The results highlight the importance of positive spiritual
coping for long-term health outcomes in adolescents with CF.
Supporting the use of positive spiritual coping in this
population may translate into better emotional and health
functioning over time. Health professionals can screen for the
use of spiritual coping using brief, valid measures [9].
Multidisciplinary teams involving chaplains and pediatric
psychologists are well positioned to promote patients' positive
spiritual coping and reduce spiritual distress. Psychosocial
interventions focusing on spiritual coping have been successful
in improving well-being, depression, and pain in adults with
cancer and terminal illness and may prove effective for
adolescents with CF.
6. Limitations and future directions
This study extends existing literature by linking spiritual
coping with long-term health outcomes in pediatric patients
with CF. However, inferences are limited by a relatively small
number of patients, warranting replication with larger samples.
Additionally, the study was conducted in a predominately
Christian, southeastern region of the United States; future
studies should include greater geographic and religious
diversity.
7. Conclusions
This study highlights the importance of spiritual coping in
health outcomes of adolescents with CF. Specifically, failure to
utilize positive spiritual coping was associated with pulmonary
and nutritional decline and more hospitalizations over a
five-year period. Positive spiritual coping may promote stable
health through psychological and social factors that facilitate
treatment adherence and healthy physiological functioning.
Additional research is needed to evaluate these mechanisms
and replicate the present results in larger and more diverse
samples. Interventions targeting spiritual coping may improve
health outcomes in adolescents with CF.
Acknowledgment
Funding/Support: This research was supported in part by
grants from the Cystic Fibrosis Foundation and from the Sigma
Xi Grants-in-Aid of Research program to the fourth author and
grant K01DA024700 from the National Institutes of Health to
the second author. The sponsor had no role in the design of the
study, the collection and analysis of the data, or the preparation
of the manuscript.References
[1] Pinquart M, Shen Y. Behavior problems in children and adolescents
with chronic physical illness: a meta-analysis. J Pediatr Psychol
2011;36:1003–16.
[2] DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for
noncompliance with medical treatment: meta-analysis of the effects of
anxiety and depression on patient adherence. JAMA Intern Med
2000;160:2101–7.
[3] Quittner AL, Barker DH, Snell C, Grimley ME, Marciel K, Cruz I.
Prevalence and impact of depression in cystic fibrosis. Curr Opin Pulm
Med 2008;14:582–8.
[4] Ng T, Niti M, Tan W, Cao Z, Ong K, Eng P. Depressive symptoms and
chronic obstructive pulmonary disease: effect on mortality, hospital
readmission, symptom burden, functional status, and quality of life. Arch
Intern Med 2007;167:60–7.
[5] Park CL. Religiousness/spirituality and health: a meaning systems
perspective. J Behav Med 2007;30:319–28.
[6] Cotton S, Grossoehme D, Rosenthal SL, et al. Religious/spiritual coping
in adolescents with sickle cell disease: a pilot study. J Pediatr Hematol
Oncol 2009;31:313–8.
[7] Shelton S, Linfield K, Carter B, Morton R. Spirituality and coping with
chronic life-threatening pediatric illness: cystic fibrosis and severe asthma.
Proc Am Thorac Soc 2005;2:520.
[8] Reynolds N, Mrug S, Guion K. Spiritual coping and psychosocial
adjustment of adolescents with chronic illness: the role of cognitive
attributions, age, and disease group. J Adolesc Health 2013;52:559–65.
[9] Pargament KI, Smith BW, Koenig HG, Perez L. Patterns of positive and
negative religious coping with major life stressors. J Sci Stud Relig
1998;37:710–24.
[10] Benore E, Pargament KI, Pendleton S. An initial examination of religious
coping in children with asthma. Int J Psychol Relig 2008;18:267–90.
[11] Pargament KI, Koenig HG, Tarakeshwar N, Hahn J. Religious coping
methods as predictors of psychological, physical and spiritual outcomes
among medically ill elderly patients: a two-year longitudinal study. J
Health Psychol 2004;9:713–30.
[12] Ai AL, Wink P, Tice TN, Bolling SF, Shearer M. Prayer and reverence in
naturalistic, aesthetic, and socio-moral contexts predicted fewer compli-
cations following coronary artery bypass. J Behav Med 2009;32:570–81.
[13] Ai AL, Peterson C, Bolling SF, Rodgers W. Depression, faith-based
coping, and short-term postoperative global functioning in adult and older
patients undergoing cardiac surgery. J Psychosom Res 2006;60:21–8.
[14] Oxman TE, Freeman Jr DH, Manheimer ED. Lack of social participation
or religious strength and comfort as risk factors for death after cardiac
surgery in the elderly. Psychosom Med 1995;57:5–15.
[15] Ironson G, Solomon GF, Balbin EG, et al. The Ironson-Woods
spirituality/religiousness index is associated with long survival, health
behaviors, less distress, and low cortisol in people with HIV/AIDS. Ann
Behav Med 2002;24:34–48.
[16] Trevino K, Pargament K, Cotton S, et al. Religious coping and
physiological, psychological, social, and spiritual outcomes in patients
with HIV/AIDS: Cross-sectional and longitudinal findings. AIDS Behav
2010;14:379–89.
[17] Pargament KI, Koenig HG, Tarakeshwar N, Hahn J. Religious struggle as
a predictor of mortality among medically ill elderly patients: a 2-year
longitudinal study. Arch Intern Med 2001;161:1881–5.
[18] Grossoehme DH, VanDyke R, Seid M. Slower FEV1 decline in CF
adolescents is associated with positive religious coping. Pediatr Pulmonol
2011:415–6.
[19] Kaslow NJ, Nolen-Hoeksema S. Children's Attributional Style Questionnaire
— Revised. Unpublished manuscript, Emory University, Atlanta, GA. 1991.
[20] Sharma R, Florea VG, Bolger AP, et al. Wasting as an independent
predictor of mortality in patients with cystic fibrosis. Thorax
2001;56:746–50.
[21] Cystic Fibrosis Foundation Patient Registry. 2010 annual data report;
2011 [Bethesda, Maryland].
600 N. Reynolds et al. / Journal of Cystic Fibrosis 13 (2014) 593–600[22] Zhang Z, Lai HJ. Comparison of the use of body mass index percentiles
and percentage of ideal body weight to screen for malnutrition in children
with cystic fibrosis. Am J Clin Nutr 2004;80:982–91.
[23] Hauser A, Jain M, Bar-Meir M, McColley S. Clinical significance of
microbial infection and adaptation in cystic fibrosis. Clin Microbiol Rev
2011;24:29–70.
[24] Kerem E, Reisman J, Corey M, Canny GJ, Levison H. Prediction of
mortality in patients with cystic fibrosis. N Engl J Med 1992;326:1187–91.
[25] Emerson J, Rosenfeld M, McNamara S, Ramsey B, Gibson R.
Pseudomonas aeruginosa and other predictors of mortality and morbidity
in young children with cystic fibrosis. Pediatr Pulmonol 2002;34:91–100.
[26] Stone AA, Marco CA, Cruise CE, Cox DS, Neale JM. Are stress-induced
immunological changes mediated by mood? A closer look at how bothdesirable and undesirable daily events influence sIgA antibody. Int J
Behav Med 1996;3:1–13.
[27] Kettler LJ, Sawyer SM, Winefield HR, Greville HW. Determinants of
adherence in adults with cystic fibrosis. Thorax 2002;57:459–64.
[28] Zindani GN, Streetman DD, Streetman DS, Nasr SZ. Adherence to
treatment in children and adolescent patients with cystic fibrosis. J
Adolesc Health 2006;38:13–7.
[29] Storch EA, Lewin AB, Silverstein JH, et al. Social-psychological
correlates of peer victimization in children with endocrine disorders. J
Pediatr 2004;145:784–9.
[30] Chotirmall SH, Smith SG, Gunaratnam C, et al. Effect of estrogen on
pseudomonas mucoidy and exacerbations in cystic fibrosis. N Engl J Med
2012;366:1978–86.
